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Introduction

Steinberg gives a method for estimating the transmissibility Q for a sinusoidal input in
Reference 1.

The two main conclusions from empirical data are:

1. Increasing the natural frequency will increase the transmissibility.
2. Increasing the input acceleration G level will decrease the transmissibility.

Steinberg’ s equation for approximating Q for asystemis.
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where
A = 1.0for beam-type structures
A = 0.5for plug-in PCBs or perimeter supported PCBs
A = 0.25for small electronic chassis or electronic boxes
f, = natural frequency (Hz)
Gin = sinusoidal vibration input acceleration G level

Definitions of structures:

Beam structures = several electronic components with some interconnecting
wires or cables

PCB = well populated with an assortment of electronic components



Small electronic chassis = 8-30 inchesin its longest dimension, with a bolted

cover to provide access to various types of electronic components such as PCBS,

harnesses, cables, and connectors.

Random Vibration Derivation

Steinberg’ s methods can be adapted for a random vibration input.
The system is assumed to be a single-degree-of -freedom system.

Again, Steinberg’s equation for sine vibration is
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The sine and random equivalence formulais taken from Reference 2.
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where G 14 isthe 1-sigmaresponse to random vibration.

Substitute equation (2) into (1).
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Miles equation for the 1-sigmaresponse G 15 to random vibration is
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where

{(APSD (fr) isthe power spectral density (G"2/Hz) at the natural frequency fn.

Substitute Miles equation (10) into equation (9).
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Note that the transmissibility Q isequivalent to ( Gout / G in) at the system’s natural
frequency.

The power transmissibility is Q 2
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